P53 Contributes to Cisplatin Induced Renal Oxidative Damage via Regulating P66shc and MnSOD.
Cisplatin is widely used to treat malignancies. However, its major limitation is the development of dose-dependent nephrotoxicity. The precise mechanisms of cisplatin-induced kidney damage remain unclear. Previous study demonstrated the central role of mitochondrial ROS (mtROS) in the pathogenesis of cisplatin nephrotoxicity. The purpose of this study was to explore the mechanism of mtROS regulation in cisplatin nephrotoxicity. p53, MnSOD and p66shc were detected at mRNA and protein levels by qPCR and western blot in HK2 cells. mtROS levels were determined by DCFDA and MitoSOX staining. Cell viability and cell apoptosis were accessed by CCK-8 assay, TUNEL assay and flow cytometry, respectivesly. siRNAs were used to knock down p53 and p66shc expression and subsequent changes were observed. In vivo assays using a mouse model of cisplatin-induced acute kidney injury were used to validate the in vitro results. In HK2 cells, cisplatin exposure decreased the MnSOD and increased the expression of p53 and p66shc. MnTBAP, a MnSOD mimic, blocked cisplatin-induced the generation of mtROS and cell injury. P66shc and p53 siRNAs rendered renal cells resistant to cisplatin-induced mtROS production and cell death. Furthermore, knockdown of p53 restored MnSOD and inhibiting p66shc. Consistent with these results, we revealed that p53 inhibitor reduced cisplatin-induced oxidative stress and apoptosis by regulating MnSOD and p66shc in the kidney of cisplatin-treated mice. Our study identifies activation of p53 signalling as a potential strategy for reducing the nephrotoxicity associated with cisplatin treatments and, as a result, broadens the therapeutic window of this chemotherapeutic agent.